NOX1-Dependent mTORC1 Activation via S100A9 Oxidation in Cancer Stem-like Cells Leads to Colon Cancer Progression.
Cancer stem cells (CSCs) are associated with the refractory nature of cancer, and elucidating the targetable pathways for CSCs is crucial for devising innovative antitumor therapies. We find that the proliferation of CSC-enriched colon spheroids from clinical specimen is dependent on mTORC1 kinase, which is activated by reactive oxygen species (ROS) produced by NOX1, an NADPH oxidase. In the spheroid-derived xenograft tumors, NOX1 is preferentially expressed in LGR5-positive cells. Dependence on NOX1 expression or mTOR kinase activity is corroborated in the xenograft tumors and mouse colon cancer-derived organoids. NOX1 co-localizes with mTORC1 in VPS41-/VPS39-positive lysosomes, where mTORC1 binds to S100A9, a member of S100 calcium binding proteins, in a NOX1-produced ROS-dependent manner. S100A9 is oxidized by NOX1-produced ROS, which facilitates binding to mTORC1 and its activation. We propose that NOX1-dependent mTORC1 activation via S100A9 oxidation in VPS41-/VPS39-positive lysosomes is crucial for colon CSC proliferation and colon cancer progression.